Purpose of Review Recent literature on racial or ethnic discrimination and mental health was reviewed to assess the current science and identify key areas of emphasis for social epidemiology. Objectives of this review were to (1) determine whether there have been advancements in the measurement and analysis of perceived discrimination, (2) identify the use of theories and/ or frameworks in perceived discrimination and mental health research, and (3) assess the extent to which stress buffers are being considered and evaluated in the existing literature. Recent Findings Metrics and analytic approaches used to assess discrimination remain largely unchanged. Theory and/or frameworks such as the stress and coping framework continue to be underused in majority of the studies. Adolescents and young adults experiencing racial/ethnic discrimination were at greater risk of adverse mental health outcomes, and the accumulation of stressors over the life course may have an aggregate impact on mental health. Some growth seems evident in studies examining the mediation and moderation of stress buffers and other key factors with the findings suggesting a reduction in the effects of discrimination on mental health. Summary Discrimination scales should consider the multiple social identities of a person, the context where the exposure occurs, how the stressor manifests specifically in adolescents, the historical traumas, and cumulative exposure. Life course theory and intersectionality may help guide future work. Despite existing research, gaps remain in elucidating the effects of racial and ethnic discrimination on mental health, signaling an opportunity and a call to social epidemiologists to engage in interdisciplinary research to speed research progress.
Introduction
Over two decades of research have shown that subjective or perceived exposure to racial or ethnic discrimination has deleterious effects on both physical and mental health for African Americans, and recent studies report similar findings for Asian Americans, Latinos, and other ethnic groups [1] . Whether racial discrimination, racism, ethnic discrimination, or cultural racism, often used interchangeably, the shared meaning of these terms is the unfair treatment that members of marginalized racial and ethnic groups experience because of their phenotypical or linguistic characteristics and cultural practices. Perceived exposure to discrimination (broadly stated here to imply unfair treatment due to one's race or ethnicity) has been conceptualized as a unique chronic stressor [1] [2] [3] . Consistent with other stressors, perceived discrimination can elicit variable emotional and behavioral responses that have been hypothesized to adversely affect mental health [3] . Several reviews have been published characterizing the state of the science on discrimination and mental health with a preponderance of the evidence showing that discrimination has a negative impact on mental health status and as a result contributes to declines in physical health [1] [2] [3] [4] . Pascoe and SmartRichman conducted a meta-analysis that included 107 papers on discrimination and mental health examining a total of 500 statistical associations, with 69% (345 of the 500 studies) showing a statistically significant association between high perceived discrimination and poor mental health [3] . Of 26 articles included in a 2009 review of discrimination and mental health among children, a positive association between discrimination and poor mental health was found in most studies [5] . The socio-environment and developmental stage of adolescents may greatly influence how they perceive the discriminatory encounter(s) [2, 4] . In addition, children may experience discrimination vicariously through their parents, and the parents' response to stressors may influence their children [2, 4] .
The current paper uses a conceptual stress and coping framework that depicts the chronic stress nature of perceived discrimination to provide an update of the US literature within areas of relevance to social epidemiology. We frame this review to achieve the following objectives: (1) determine whether there have been advancements in the measurement and analysis of perceived discrimination, (2) identify the theories and/or frameworks used to guide research on perceived discrimination and mental health, and (3) assess the extent to which stress buffers are being considered and evaluated in the existing literature.
Methods
We identified peer-reviewed US-based journal articles published on perceived race or ethnicity discrimination and mental health within the past 5 years, 2011-2016. Electronic databases used for the search included PubMed, PsycInfo, CINAHL, and Scopus. The literature search strategy consisted of the following key words: ("unfair treatment" or "discrimination" or "racism" or "prejudice") and ("race" or "ethnicity" or "African American" or "Latino" or "Latina" or "Asian American" or "Muslim" or "Islamic" or "Native American" or "Hispanic" or "Puerto Rican" or ("Cuban" and "American") or ("Mexican" and "American") or ("Dominican" and "American") or "culture") and ("mental health" or "depression" or "anxiety" or "post-traumatic stress disorder" or "PTSD") or ("race-based traumatic stress injury" or "historical trauma" or "historical trauma response" or "emotional distress" or "intrusion" or "vigilance" or "anger" or "avoidance") and ("psychology*" or "stress" or "stressor"). There were 712 articles identified upon removing duplicates.
To identify articles that measured discrimination as a primary variable in relation to mental health, the authors reviewed the titles and abstracts of each study using Covidence (Melbourne, Victoria, Australia; www.covidence. org). Specifically, we selected studies that included race, ethnic, or cultural-based discrimination as the main exposure or on the pathway and reported a mental health symptom or outcome (clinical diagnosis or assessed mental status/state) among adolescents and adults. Studies related to discrimination based on gender, health status (e.g., body size), or sexual orientation without a racial or ethnic discrimination component and those that did not examine any mental health outcomes or that evaluated mental health delivery services were excluded from the review. Inclusion criteria were met by 171 articles, which were further evaluated for data extraction.
Data Extraction
The following themes emerged upon review of the articles meeting inclusion criteria: methods, stress buffers, intersectionality, life course, and historical trauma. These themes were used to inform the data extraction tool. To assess the studies' findings, the authors extracted the following data: research questions, study population and location, sample size, study design and methods, exposure, outcome, covariates, type of discrimination and metric, type of mental health disorder and metric, key findings, strengths, limitations, and identified theme(s). During full article review, we identified an additional 25 studies that did not meet the inclusion criteria described above, and the remaining studies (N = 171) were categorized into the following themes (numbers are not mutually exclusive) and used in the review summary: 47 methods (out of 80), 30 buffers (out of 48), 13 intersectionality (out of 30), 20 life course (out of 27), 11 historical trauma (out of 42), and 10 without an assigned theme (Table 1) .
Guiding Conceptual Framework of Discrimination and Mental Health
Perceived discrimination has been described as a chronic stressor within various stress and coping frameworks. Drawing from several existing frameworks for the study of discrimination and health, we present a framework to guide this review of the literature (Fig. 1) . In general, everyone experiences daily stress throughout life. However, it is the persistent and unpredictable nature of exposure to discrimination that can diminish one's protective psychological resources (e.g., personality) over time, create changes in behaviors (e.g., smoking, drug use), and weaken emotional control to increase vulnerability and susceptibility to poor mental health [3] . Mental health also has the potential to impact health behaviors, creating the potential for an adverse cyclical pattern. The family context (e.g., parenting practices) and other demographic variables (e.g., socioeconomic status (SES)) may influence the degree to which the individual perceives the stressor and ultimately how it manifests in affecting mental health.
Results

Measurement of Discrimination and Analytic Methods
Discrimination Measures The nine-item subjective Everyday Discrimination Scale that asks participants to indicate the frequency (0 = never, 1 = rarely, 2 = sometimes, 3 = often) with which they experience various forms of mistreatment in their daily lives remains the most commonly used measure in the literature [91] . However, the studies we examined employed this scale in various ways. Some utilized a continuous score based on the sum of all nine responses [9, 10, 60, 64, 69] , others dichotomized the variable into never and ever discrimination [22] , and others averaged the scores of all the items [6, 8, 25, 59] . Further, some studies asked participants to specify what they felt was the primary reason for the unfair treatment [10, 22, 25, 64, 76, 87] , while others did not appear to ask for such specification and examined perceived discrimination in general [9, 60, 69] .
While the Everyday Discrimination Scale was developed for use in African Americans and later adapted for other groups, there are some scales designed for specific groups including (1) Perceived Discrimination subscale of the Acculturative Stress Scale for International Students [62] ; (2) Bicultural Stress Scale among recently immigrated adolescents [14] ; (3) the Social, Attitudinal, Familial, and Environmental Acculturation Stress Scale and Intragroup Marginalization Inventory-Family Scale [92] ; and (4) the Asian American Racism-Related Stress Inventory [7, 33] . Some studies utilized scales to address specific types of harassment in addition to race-based, such as weight-based, SES-based, and sexuality-based [74, 75] . A few studies assessed historical trauma as an important factor in elucidating the detrimental impact that long-term and historical exposure to discrimination can have on the mental health status of marginalized racial and ethnic groups. However, the measures of historical trauma used, such as the Historical Loss Scale and Historical Loss Associated Symptoms Scale [41] , were [38] , and perfectionism [58] . Other studies employed mediation techniques to examine if discrimination was on the pathway between a more upstream exposure, such as childhood adversity [30] , historical trauma [41] , a perpetual foreigner stereotype [35] , white composition of one's environment [34] , critical ethnic awareness [36] , and nativity [37] , and a mental health outcome. Moderation by stress buffers was also considered in several studies described below.
Buffers: Coping and Personality
Coping strategies or personality traits of individuals and social support networks may mediate or moderate the relationship between discrimination and mental health outcomes (e.g., depression) [42] . Figure 1 depicts these as externalizing behavioral patterns used to cope with discrimination and the internalizing psychological responses to discrimination based on personality traits [55] .
Externalizing Behavioral Patterns One study found that adolescents exposed to discrimination and who have high levels of depressive symptoms use an avoidance coping response more frequently [20] . Other studies demonstrate that minority youth exposed to discrimination were more likely to engage in nonphysical aggression, aggressive or retaliatory behavior, and drug use [65•, 68] . Among ethnic minority adults (e.g., Latinos), discrimination has been associated with being a current smoker, substance abuse (e.g., marijuana), and risky sexual behavior [26, 57, 63, 64, 69] . Specifically, Filipino Americans were found to have a twofold increased probability of alcohol dependence for every one-unit increase in reported unfair treatment due to their ethnicity, speaking a different language, or having an accent [63] . Among African American heterosexual men, risky sexual behaviors have been associated with everyday racial discrimination and post-traumatic stress disorder [26] .
Internalizing Psychological Responses The effects of discrimination on predicting greater risky behaviors have been shown to vary by individual personal traits, such as tendency for angry rumination [49•] . Other personality traits, such as self-esteem, ethnic or racial identity, and spirituality, can also influence the response to discrimination [56] . Young adults who reach a high level of ethnic identity maintain high selfesteem and have lower depressive symptoms, even at high levels of discrimination stress [19] . Ethnic identification also moderates the effects of discrimination on alcohol use disorder, indicating that high ethnic identity may mitigate the negative implications of discrimination on mental health and adverse coping behaviors for some ethnic groups [52, 63] . However, results are conflicting for Jewish Americans and Latinos. Although ethnic identity predicted higher self-esteem, the moderating effect of ethnic identity on perceived discrimination and depressive symptoms among Jewish Americans indicated that greater ethnic identity was associated with greater depression scores in the face of discrimination [67] . Additionally, among Latino men, being a current smoker was more likely for those who had high levels of racial or ethnic identity and experienced everyday discrimination [64] .
External Supportive Buffers Ethnic socialization has also been found to have a protective role against the adverse effects of discrimination on mental health status through pathways, such as increasing self-esteem, ethnic identity, or bicultural self-efficacy [7, 19, 70•] . Such ethnic socialization and social networks may provide the necessary social and emotional support needed to combat negative internalization of discrimination and poor mental health outcomes [54] . High ethnic social connectedness has been associated with a weakening effect of racial discrimination on post-traumatic stress symptoms in Asian Americans [62] . Moreover, among African Americans adolescents, high emotional support buffered the impact of racial discrimination on biological stress markers (e.g., allostatic load) related to mental health [51•]. For Asian Americans, family and spousal support weakened the effects of discrimination/unfair treatment on stress, major depressive disorders, and psychological distress [8, 59, 60] , whereas discrimination and low social support have been associated with mental health problems and substance use [61] . Among Latino men, a reduction in the effect of discrimination on suicidal ideation was observed with improved interactions and family relationships [12] . Religious affiliations may also provide support to ethnic minorities facing discrimination. For African Americans, church-based social support moderates the impact of racial discrimination on generalized anxiety disorder [53] . Among Asian Americans and Latinos exposed to discrimination, frequent religious attendance is associated with lower likelihood of major depression [6] and better self-rated mental health [11] .
Life Course
A life course perspective may be an important lens to examine associations between discrimination and mental health. While much work remains to be done in this arena, studies among youth and young adults may shed light on the importance of discrimination at critical developmental points along the life course. Several studies have shown that adolescents and young adults experiencing racial or ethnic discrimination were at greater risk of depression, anxiety, alcohol and cigarette use, victimization, aggression, violent behaviors, and suicidal ideation [15, 24, 27, 31, 32, 45, 58, 70•, 77, 79-82, 83•] . Certain groups of adolescents, such as African American boys, appeared to be more frequent targets for racial discrimination as they aged [82] . While these studies indicate that direct experiences of discrimination during adolescence may impact long-term mental health status, parental experiences of discrimination may also be related to child emotional problems via parental depression and parenting practices [84] . These studies of youth and young adults suggest that a complex interplay of childhood adversity, trauma, and experiences of discrimination may influence adult mental health [30, 50•] .
The accumulation of stressors throughout life may have an aggregate impact on mental health. Longitudinal studies during adolescence found an association between increasing frequencies of racism and worse mental health [85] ; these studies also found that perceiving being stereotyped as a perpetual foreigner led to increasing perceived discrimination, which in turn led to increased risk of depression over time [35] . Studies of adolescents over time also found that not only may discrimination influence depression, but there may be a feedback loop whereby depression also influences future perceptions of discrimination [86] .
Historical Trauma
Research tends to focus on interpersonal-level discrimination. Yet, it is the histories of marginalized racial and ethnic groups in the US that have shaped their experiences of mistreatment over generations. This intergenerational experience of overt and institutionalized oppression (e.g., land loss, enslavement, segregation, genocide, colonization, war, and other forms of social, political, and cultural subjugation) affecting generations of indigenous, African, Asian, Latino, and other marginalized racial and ethnic descendants living in the US is called "historical trauma." Historical trauma reflects not only the influence this trauma has on those who experience it firsthand but also its persistent effects on future generations [41, 94] .
Historical trauma has been conceptualized as a form of unfair treatment with evidence of its contribution to higher prevalence of poor mental health status in marginalized racial and ethnic groups. In a study of reservation-based Native American adolescents and young adults, Brockie et al. [88•] found that the odds of depression (aOR = 3.74, 95% CI 1.49-9.41) and PTSD symptoms (aOR = 5.60, CI 2.19-14.30) were significantly higher in those with high versus low levels of historical loss associated symptoms (HLAS; measure of emotional responses related to historical loss, including loss of self-respect, language, culture, and land). Additionally, those who had greater experiences of perceived discrimination had higher odds of PTSD symptoms (aOR = 3.01, CI 1.31-6.88) compared to those with low discrimination. These findings attest to how the history of land loss and culture among Native American populations continues to have a negative impact on the mental health of Native American youth. Further, Mendez et al. [95] found that residential segregation and redlining were associated with reported stress among African American and Latina pregnant women. This highlights how institutionalized policies of segregation may contribute to experiences of stress.
The negative mental health impact of long-term historical trauma in the US is even more evident in examples of the "immigrant paradox." The immigrant paradox describes the phenomenon of poorer health among US-born marginalized racial or ethnic groups than among their foreign-born counterparts, despite the higher SES of US-born groups. Studies show that US-born Asian, African Caribbean, and Latino populations have higher odds of depressive and anxiety symptoms [66•, 87, 89, 90] , as well as diagnosed mental disorders and anxiety [9] than their foreign-born counterparts. The Perreira et al. [66• ] study of adult foreign-born Latinos suggests that immigrants experience increased exposure to stressful conditions, such as discrimination, and may simultaneously lose some of their protective social and culture resources the longer they reside in the US, which leads to increased psychological distress. These findings allude to the profound effect that increased residency in the US and perceived discrimination have on mental health. In contrast, studies of Asian American adults have shown that racism-related stress is a significant predictor of mental health status for foreign-born and firstgeneration US immigrants, but not their US-born counterparts [7, 33] . The immediate shock of being treated as a racial or ethnic minority, especially for those who have migrated to the US from more racially or ethnically homogenous populations, may result in higher levels of discrimination-based stress, whereas US-born marginalized racial or ethnic groups may have become immune to the effects of discrimination over time and as a result developed buffers to shield them from the everyday stress of discrimination.
Intersectionality
Marginalized racial or ethnic groups may face discrimination on several fronts beyond their perceived racial or ethnic classification. Discrimination based on gender, SES, age, sexual orientation, religion, and other identifying factors may lead to racial and ethnic groups experiencing discrimination that is linked to more than one of their identities. This interaction of exposure to multiple forms of discrimination may lead to some groups experiencing a synergistic effect of discrimination that is stronger than the effect of experiencing discrimination based on one identity [96, 97] . The concept of intersectionality provides a lens for examining how race, class, gender, and other forms of social identity interact and are perceived to shape people's health experiences [98, 99] .
Several studies have examined the intersection of race or ethnicity and gender, specifically with regards to discrimination. Behnke et al. [100] found that among Latino/a ninth graders, but especially among adolescent girls, there was a significant association between perceived societal discrimination and depressive symptoms. Similarly, results from Piña-Watson et al.'s [46] study of Mexican high school students suggest that gender moderates the relationship between discrimination stress and well-being, with female adolescents experiencing higher levels of somatic symptoms, depressive affect, suicidal ideation, and discrimination stress than their male counterparts. Studies of Asian American, Latina, and African American women have explored how they are exposed to discrimination based on at least two of their social identities (i.e., race and gender), which may negatively influence their mental health outcomes, such as stress [71] and PTSD [21] . Stevens-Watkins et al. [71] insist that it is problematic to exclude the constructs of racism and sexism from the measurement of stressful life events, since they are correlated with one another and with stressful life events. This highlights the importance of examining the intersectionality of social identities in mental health research, and there is a growing body of literature on this topic. Studies have examined SES [101] , sexual orientation [72, 73, 102] , and religious [11] differences in the discrimination-mental health association with findings indicating that marginalized groups have higher odds of poor mental health.
Conclusions
In this review, we sought to address using recent US literature (1) any methodological advancements in measuring perceived discrimination, (2) the extent to which theories and/or frameworks have been used in perceived discrimination and mental health research, and (3) the inclusion and analysis of stress buffers. Little improvement in the definition, conceptualization, and measurement of racial and ethnic discrimination as a chronic stressor has occurred. Although only a handful of measures have been used by a majority of studies, there is substantial variation in the use of each measure with an unclear rationale cited for scale selection. Future measurement work should consider the multiple social identities of a person, the social context/domain in which the exposure occurs, how the stressor manifests in adolescents since many of the current measures were developed for adults, and exposure assessment over time. As part of future efforts to improve exposure assessment, the need exists for discrimination scales to reflect the historical traumas experienced by many marginalized racial and ethnic groups.
We positioned this review within a stress and coping framework. However, there are other relevant frameworks, concepts, and theories that were highlighted in this review as important in the study of discrimination and mental health status; these include life course theory, intergenerational effects, intersectionality, and historical trauma. This growing body of literature highlights the destructive consequences of discrimination perceived at different time points throughout the life course, the linkage between parents and child perceptions, and the accumulative stressor and traumatic effect on mental health. Historical trauma is one concept that explains the detrimental impact that long-term and historical exposure to discrimination can have on mental health. Ultimately, it may be important to explore both historical trauma and perceived interpersonal discrimination in order to disentangle the true effect of these constructs on mental health.
Studies of youth and young adults suggest that a complex interplay of childhood adversity, trauma, and experiences of discrimination may influence adult mental health; however, further research into the impact of discrimination at different critical periods in the life course and the accumulation of stress due to discrimination throughout life represent an important gap in the current literature. Another important, yet related, gap in the discrimination literature is the need for intergenerational studies. Discrimination experienced across multiple generations may affect health outcomes of future generations as a consequence of accumulated and persistent exposure to stressors and the resulting disruption of physiological systems [103] [104] [105] [106] [107] . Consequently, to understand more comprehensively the impact of discrimination on mental health, the intergenerational effect of stress should be taken into account.
Lastly, identifying the buffers that reduce the effects of discrimination on mental health status will help researchers understand why individuals respond differently to discrimination and signal possible areas for intervention. While some individuals display resilience to discrimination, others may turn to adverse health behaviors to cope with the stressor which over time may adversely impact mental health. More studies that investigate the longitudinal effects of buffers on the relationship between discrimination and mental health status are needed. A better understanding on how buffers change throughout the life course will help inform which buffers are most important for adolescent and adult populations. Given the direction of how a person is socialized with regards to their race, ethnicity, and SES, these factors may buffer or enhance the effects of discrimination on mental health status.
Implications for Social Epidemiologic Research
Despite volumes of research spanning decades, gaps remain in our understanding of the factors and mechanisms associated with perceived discrimination and mental health status. This signals an opportunity and a call to social epidemiologists to engage in interdisciplinary research to speed progress in elucidating the effects of racial and ethnic discrimination on mental health. Epidemiology is the science of disease discovery. Hence, there is a need for more emphasis on the development and use of statistical methods to elucidate the various mechanisms that underlie the relationship between discrimination and mental health. With the bulk of the findings based on cross-sectional data, there is a need for more longitudinal studies designed explicitly for the study of discrimination and health. However, longitudinal data of this sort will require more advanced statistical methods such as mediation analysis that has long been used by social scientists. As the call continues for improved measures and defining of the discrimination stress construct, insight can be gleaned from communitybased racial equity activists who recognize that while discrimination addresses the unfair nature of the action, many of the current measures do not address the power dynamics inherent in racism or its pervasiveness in institutions. Further, engaging these activists and other stakeholders can inform the critical dimensions of discrimination stress with regards to frequency, appraisal, context/domain, etc., and how this stressor intersects with other identities and personal traits. While this review uncovered little movement in the field, some key future research directions were identified. 
